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f 54^i AN APPARATUS FOR TREATING THE FACE ZONE OF A FORMATION IN OIL 
1 WELLS 

The inventive apparatus shown in the accompanying drawing comprises an upper tubular 
implosive chamber (1) with blow-off openings, a geophysical head (2), a fishing tool (3) with 
SocLg members a plug (4) having an ignition unit, a jet perforator 5), a ^wer mbvUar 
implosive chamber (6), a thermal gas generator (7) and a damper (8), the plug being made of a 
material that, when burning, is capable of disintegrating to release heat arid gas and exert thereby 
both heat action and gaseous chemical action on the formation zone thus being treated. The 
fishing tool (3) Together with the plug (4) and the lower tubular implosive chamber (6) together 
with the thermal gas generator (7) are connected with one another by means of standard adapters. 

In order to prevent the implosive chamber together with the geophysical head against 
breaking away and also eliminate seizing of the apparatus in the well, it is recommended to 
ensure a flexible connection between the plug (4) and the perforator (5) and/or between he 
perforator (5) and the lower tubular implosive chamber (6), which connection is made in the 

form of a damper (8), c , 

In order to eliminate operation of explosive in the thermal gas generator by detonation of the 
jet perforator, the explosive is made of a composition unsusceptible to the detonation pulse. 

The inventive apparatus is operating as follows. The apparatus is lowered down into the well 
on a geophysical cable where it Is placed at the formation zone to be treated. When an electrical 
pulse is sent, the perforator (5) comes into action to punch openings in the casing so as to open 
up thereby the formation. Subsequently, an electrical pulse is sent to the ignition unit of the 
thermal gas generator (7). Burning of the explosive in the thermal gas generaior results in 
releasing a large quantity of highly heated and chemically active gases which, being at a high 
pressure, will fracture the formation, thus exerting thermal gaseous chemical action on the face 
zone of the formation. As ihis takes place, paraffin-asphaltene deposits get molten, so that new 
tunnels and cracks will develop in the formation, thus improving substantially permeability of 
the formation. When burning of the explosive in the thermal gas generator is over, the lower 
implosive chamber (6) gets unsealed, and an impact-underbalance action on the formation takes 
place to open up new cracks. After this, the wellbore fluid will flow together with the fluids into 
the chamber to be withheld therein by means of the fishing tool, wherefrom it is further delivered 
to the mouth of the well. Simultaneously with the fluids, the metal pestle is also removed, under 
the influence of both the formation pressure and the underbalance effect, out of the material of 
the cumulative funnel and away from the perforation tunnel. 

The next stage of operation of the inventive apparatus consists in unsealing and operation of 
the upper implosive chamber (1)- For this purpose, an electrical pulse is sent the to the ignition 
unit of the plug, which unit is made of the same material as the explosive of the thermal gas 
generator, the material being unsusceptible to the detonation pulse, while being capable, as a 
result of its own exothermal transformation during burning, of disintegrating to release heat and 
gas and exert thereby both heat action and gaseous chemical action on the formation zone thus 
being treated. Burning of the plug results in a repeated action of the highly heated and 
chemically active gaseous products of burning on the formation. After the plug bums out, the 
upper implosive chamber (1) gets unsealed. As a result of the next, i.e., second, hydraulic 
impact, cracks will further open up the formation. At the final stage, the well fluid will flow 
together with the fluids into the chamber to be withheld therein by means of the fishing tool, 
wherefrom it is delivered to the mouth of the well. 

In order to adjust the implosive effect, the upper and lower implosive chambers have 
different dimensions. The upper implosive chamber has a larger diameter and a smaller length 
than Uie lower one. The ratios of the diameters and lengths for the upper and lower implosive 



chamber are within the following ^RjA- " 

°' 3 - ptL« — from bo,h 

C '°£Z «£ toS ^Tg^erX end burning of the plug, thus enabling them to exert a 

au^ncretsing the time of action exerted by the differential pressure 
TliSjnaAB lame differential pressure. Thus, the upper implosive chamber allows 
^J^TLirmJ^m wnereas the lower implosive chamber allows ■ncre.sn.g 

the time of action, 
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(57) Petpepan 

M3o6peTeHiie othocmtch k o6nac™ 
HecpTeflo6biBaioi4ePi npoMbiwneHHOCTH, a 
mmbhho k ycrpo^cTBaM flna o6pa6oTKM 
npn3a6otiHoii 30Hbi nnacra (I~l3n), h MO)KeT GbiTb 
ncnojib308aKO Ana yBe/inneHHa 

npOH3BOflHTe/1bHOCTM, BOCCTaHOBJieHMfl H 

peMoma HecpTHHbix ckb3>kmh. 06ecne4HBaeT 
BCKpbiine nnacTa, nocneflyioinyio o6pa6oTKy 
npn3a6oflHofl soHbi nnacTa (11311) m OMMCTKy 
cKBaKUHbi 3a oflHy onepaLjwo. CyiAHOcTb 
H3o6peTeHnn: ycTpoitaTBO coflep>KMT BepXHioio 
TpyCwaiyio m m nnosvioHHy 10 KaMepy co 

CTpaBDMBaiOlUHMM OTBepCTMflMH, 

reocpM3HMecKyKJ ronoBKy, noBunbHoe 
npncnoco6neHne c caM03axnonbieaiomHMMCfi 
3/ieMeHTaMM, npo6Ky, HMeiomyio y3exi 
BocnnaMeHeHMH, KyMynHTWBHbiK nepcpopaTop, 
hh>khioio Tpy6Haiy(0 uMnjiosnoHHyio KaMepy, 



reocpMsvmecKyio ronoBKy, pacnono>KeHHyio b 
sepxHeti MacTn KaMepbi, npoBKy, 
pacnono>KenHyio b huhcksR nacTH KaMepbi, v\ 
KyMyjiftTHBHbiR nepcpoparop. ycTpoRcTBo 
GHa6>KeHo HMWHew Tpye^araH hm nnosMOHHot^ 
KaMepofi, TepMora3oreHepaTopoM, noBmibHbiMM 
npuscnocoejieHMHMM, pacnojiojKeHHbiMw Me>KAy 
BepxHew Tpy64aTofl MMnno3HOHHoii KaMepow n 
TepMorasoreHeparapoM, rn6xMM coeflHHeHneM 
Me)Kfly npoSKofi m KyMy/isTWBHbiM 
nepcpopaTopoM v\!v\m KyMy/iflTMBHbiM 
nepcpopaTopoM h HLWHetf TpySMaToR 

MMnnOSMOHHOCI KaMepoR, BbinOJlHeHHblM B BHfle 

AeMncpepa. npo6Ka BbinojiHeHa v\z MaTepnana, 
cnocoSHoro npH ropeHMM pa3pywaTbcn c 
BUAeneHneM renna m rasa. CooTHOiueHMe 
AnaMeTpoB BepxHeR v\ HVWHefl Tpy6HaTbix 

MMnnOSMOHHblX K8Mep H HX AflMHbl HaXOflflTCfl B 

ycTaHOB/iGHKbix npeflenax. 1 wn. 
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M3Q6peTeHHe OTHOCUTCfl K OD/iaCTM 

HecpTeAoSbiBaiomett npoMbiwneHHoc™, a 
MM6HH0 K yCTpoi^CTBaM flflfl o6pa6oTKH 
npM3a6o«Hofl aoHbi nnacra (I13n) m mokst 6biTb 
ncnonb30BaHO Ana ysenmeHm 

npOMSBOflHTe/lbHOCTH, BOCCTaHOBJieHUfl n 
peMOHTB He<t>TflHblX CKBajKHH. 

H3BecTH0 ycTpoficTBO Ana o6pa6oTKM fl3n 
MeTOflOM HHnnoaMn, coflepjKamee Tpy6MaTyio 
MNinnosnoHHyio KaMepy c nepeKpbiBaioinMM 
MexaHM3MOM b BMfle nnyH>Kepa c npoSKoR h 
Meivi6paHOii (cm. aBT.CB. N 912917, M. Kn. E 21 
B 43/35). Pa3repMeTH3ai^wo uMnnoaMOHHotf 
Kaiviepbi npovi3BOflflT nyTeM pa3pyiueHMfl 
NieM6paHbi b pesynwaTe AaBneHHa cronSa 
cKBax<nHHoH jKMflKOCTM npti HameTaHUM 

5KHAKOCTH Ha yCTbe CKBaJKHHbl. 

HeflOCTaTKOM ycrpaitaTBa aBnaerca 
HSHafle>KHOCTb pa3repMeTH3aLiMM KaMepw npn 
3aaaHHOM AaBneHHM M3-3a orcyrcTBHfl CTporoR 
<$MKcaLiMH npeflena npon hoctm HarpywaeMofl 
MeMSpaHbi, rpyflHoc™ noAGopa HeooxoAWMofl 
TonmnHbi iueM6paHbi Ana ckbsdkmh c pa3nnHHofi 
r/iy6nKofl n3n, a cneAOBaTenbHo, m c 

pa3flHMHblM mflpOCTaTHHeCKMM H n/iaCTOSbIM 

AaBiieHHeM. Kpoivie Toro, Ana peanvisaiiMH araro 
MeTOfla neo6xoAMMo cnoxHoe HameTaTe/ibHoe 
oSopyAOBaHHe, mto npoo/ieMaTMHHo b 
rpyAHOflocTynHbix pafioHax HecpTanbix 

MSCTOpO)KA6HHM . 

Han6onee 6nn3KMM no TexHM4ecKoPi 
cyiiiHocTM \a AocTMraeMOMy pe3yjibTary 
aBnaeTca ycTpoiSoTBo pjm o6pa6oTKM 
npiraa6oRHofl aoHbi nnacra HecpTanbix ckbbjkhh , 
coAep>Kainee Bepxnioio Tpy6Haryio 
HMnjioswoHHyio KaMepy co CTpaBJiMBaioiUMMM 
OTsepcTnaMM, reocj3H3MHecKyio ronoBKy, 
pacnono^eHHyio b BepxHevi Mac™ KaMepbi, 
npoBKy, pacnono)KeHHyio b HM)KHeR nac™ 
KaMepu h KyMynaTMBHbiR nepcpoparap (cm., 
HanpHMep, ycTpoRcTBO axih scKpbiTHa n 
o6pa6oTKM npwaaBoflHOfl 30Hbi CKBax<nH, 
MHCpopMaLiMOHHbiR nucTOK N 124-95, KaaaHb, 
TaiapcKMfi I4HTM, 1995 - Ha 2 n.). 

HeflocTaTKaMM flaHHoro ycTpoficrsa 
asnaeTca to, sto B03AywHaa KaMepa, Mrparomaa 
ponb HMnno3MOHHOf1 KaMepbi, HenocpeflCTBeHHO 
CBA3aHa c nonocTbto nepcpoparapa m asnaeTca 
npucraBKoS k nepcpopaTopy, yBenHHHBaa oo^eM 
ero nonocTH. B otom cnynae, npH cpa6aTbiBaHnn 
KyMyjiHTMBHbix 3apaAos KaMepa sano/iHfieTCfl 
ra30oGpa3Hb!MM npoAyKTaMw B3pbiBa, mto 
yMeHbtuaeT nepenaA AaeneHun P CKBax<MHbi/P 
KaMepw, T.e. cHM>xaeT MMnnosnoHHbiCi acpcpeKT. 
Bo-BTopbix. npH raKofi KOHCTpyKnim h6B03mo>kho 
peryjinpoBaTb AfiHTenbHOCTb n aMnnwTyay 
CK3MK3 AasneHUfl, T.e. HMnn03HOHHOrO 
3CpCp8KTa. 

OAHMM M3 H6A0CTaTK0B H3BGCTHblX 
yCTpofiCTB C MCnOnb30BaHMeM WMnJlO3M0HH0tf 

KaMepbi SBnaeTca BO3Mo>KH0CTb cpbisa 
MMnno3MOHHoPi KaMepbi c reocjwaM'-iecKofl 
rojiOBKH b pe3ynbTare rnApoAMHaMH4ecKora 
yAapa npw ee BCKpbiTWM. Kpoiwe Toro, 
onpeAeneHHbie pa3Mepbi MMnno3MOHHoS 
KaMepbi He no3BonniOT peryjinpoBaTb nepenaA 
AaBneHHfl m BpeMfi B03AePicTBMfl Ha 11311 b 
oahom onepauiHH. 

3aflaMeS AaHHoro n306peT6Hnn flsnneTcn 
paapaSoTKa ycTpo^CTBa, o6ecneHMBaioiAero 
BCKpbirne nnacTa, nocneAyioiMyio o6pa6oTKy 
n3n h OHHCTKy cKBa>KHHbi 3a OflHy onepai^MK). 

riocTaBneHHafl aaAana AOCTuraeTCfl TeM, mto 

yCTpoRCTBO BKHIOHaeT BepXHKJlO VIM nJ103HOH Hy IO 

KaMepy c repMeTM3HpyioineM npoSKoft m km>khiok) 
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MMnno3KOHHyio Kaiwepy ajih C03AaHM« 
yAapno-AenpeccHOHHora B03Ae Wctsma , 
nepcpopaTop aha npocrpejia CKBa>KHHbi, 
TepMora3oreHepaTop Ana 
TepMorasoxHMHHecKoro BoafleMCTBun Ha nnacT m 
AeMncfep pna MCKniOHeHMfl 3acTpeBaHMa 
ycTpoiicTBa b CKeaxtMHS. 

YcTpo^cTBO Ha 4epTe«e coAep>KMT BepxHioio 
TpyS^aTyio nMnno3MOHHyio KaMepy co 

CTpaBJlMBalOt4MMM OTBepCTHSMM (1), 

reocpM3HMecKyio ronoBKy (2), noBmibHoe 
npncnoco6jieHne c caM03axjionbiBaioinMMiica 
aneMeHTaMH (3), npo6Ky (4), MMeioi^yio y3en 
BocnnaMeHeHun, KyMynnTHBHbiM nepcpoparap 

(5) , hm>khioio Tpy6MaTyw HMnjiosnoHHyio KaMepy 

(6) , TepMora3orenepaTop (7), Aewncpep (8), 
npyiMeM npofiKa Bbino/iHeHa na MaTepnana, 
cnoco6«oro npM ropeHUM pa3pyujaTbca c 
BbiAeneHneM Tenna h rasa h 0Ka3biBaTb 
TenfiOBoe m rasoxuMtwecKoe BoaAePicTBHe Ha 
o6pa6aTbiBaeMyio soHy nnacTa. JloBmibHoe 
npucnocoSneHne (3) c npoSKoCi (4) m HH*Haa 
Tpy64aTan MMnno3HOHHaa KaMepa (6) c 
TepMora3oreHepaTopoM (7) coeflHHaioTcn MeiKAy 
co6ofl c noMoinbio CTaHAapTHbix nepexoAHbix 
MycfJT. 

Ppf\ npeAOTBpameHMa cpbisa HMnno3«OHHow 
KaMepbi c reocpH3M4ecKofi ronoBKotl, a TaioKe 
Ana HCK/iiOHeHMa aacTpeBaHun ycTpoi^cTBa a 
CKBawwHe peKOMSHflyeTcn rn6Koe coeflMHeHne 
Me«Ay npoBKoPi (4) n nepcpopaTopoM (5) m (mjim) 
Me«<Ay nepcf)opaTopoM (5) n Hn>KHeW TpyBHaTofl 
MMnno3HOHHoW KaMepofi (6), Bbino/iHeHHoe b 
bmab AQMncpepa (8). 

flnn MCKnio^eHUfl cpaSaTbiBaHMa 3ap«Aa 
TepMora3oreHeparopa ot p,eTonau,m 
KyMyjiaTMBHoro nep^iopaTopa 3apaAa BbinonHeH 
n3 cocraea, He socnpnuMMneoro k 
AeTOHauMOHHOMy HMnynbcy. 

ycTpoi^CTBo paSoTaeT cneAyiomuM o6pa30M. 
Ha reot|)M3MMecKOM Ka6e/ie ycTpoKcTBO 
cnycKaiOT b CKBaiKHHy m ycTaHaBnuBaioT b 30He 
06pa6aTbiBaeMoro nnacra. flpn noAane 
siieicrpviHecKoro MMnyjibca cpaCaTbisaeT 
nepttjopaTop (5), KOTOpbiR npo6nBaeT OTBepcTtia 
b oScaflHoPi KonoHHe, TeM cawbiM BCKpbisaa 
nnacT. BcneA 3a stum noflaeTca 3JieKTpn4ecKnK 
MMnynbc Ha BocnnaMeHHTe/ibHbiPi y3en 
TepMora3oreHepaTopa (7). B peaynbTaTe 
ropenna 3apaAa TepMora3oreHepaTOpa 
BbiAenaeTca 6onbiuoe KonnnecTBO 
BbicoKOHarpeTbix m xmmmhbckm aKTMBHbix ra30B, 
KOTopbie, HaxoAJicb nofl bucokhm AaeneHneM, 
paspbiBaioT nnacT, ocymecTB^aa 
TepMora30XMMM4ecKoe B03AeflcTBne Ha 
npn3aM6oHyio 30Hy nnacra. ripn stom 
npoHcxoAMT pacn/iaBneHMe 
napatfc HHO-acctiaji bTeno b bix oTnoweH mm, 
co3AaioTca HOBbie KaHanu u TpeiuviHbi s nnacTe, 
hto cynecTBeHHO noBbituaeT npoHML^aeMOCTb 
nnacTa. Flo oKOHnaHnn ropeHna 3apaAa 
TepMoraaoreHepaTopa npowcxoAMT 
pa3repMeTH3ai;na HH>KHe« MMnnoanoHHOM 
KaMepbi (6) h ocyiMecTBnaeTca 
yAapHO-AenpeccHOHHoe 803AeMcTBwe Ha nnacT 
c pacKpbiTHeM hobux TpeiAMH. rtocne aToro 

CKBa>KMHHafl KHAKOCTb BMecTe C CpniOMAaMM 

ycrpeMnaeTca b KaMepy, rAe c noMOinbio 
noBM/ibHoro npncnoco6neHHn 3aAep>KHBaeTca h, 
b AafibHeCiLueM, AOCTaBnaeTca Ha ycTbe 
cKBa>KHHbi. OAHOBpeMeHHO c cfcriionAaMH noA 
AeRcTBHeM nnacTOBoro AaBneHMa m 
AenpeccwoHHoro 3c()cpeKTa nponcxoflUT 
yAaneHne MeTannwHecKoro necTa us MaTepnana 
KyMyriflTHBHoti bdpohkm H3 nep^opaL^MOHHoro 
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Kawana. 

CneayiOLuePi cTaAweB paGoTbi ycTpoCtoTBa 
aBnaeTca pa3repMeTM3aL^Mfl m pa6oia BepxHefi 
MMnnosHOHHO^ KaMepbi (1 ). flna aioro noflaeTCfl 
3JieKTpn4ecKwS MMnynbc Ha 

Bocn/iaMeHMTejibHbiM y3en npoo"KH, 
Bbino/iHeHHoH M3 Toro >«e MaTepwajia, 4T0 m 
3apnfl TepMorasoreHeparopa, He 
nyBCTBHTenbHoro k fleTOHanMOHHOMy HMnyjibcy, 

C 8blCX3K0K CpM3HK0-MexaHWHeCK0fi npOHHOCTblO, 

cnoco6Horo b pe3ynbTaTe co6cTeeHHoro 
3K30TepMM4ecKoro npeBpameHMn npw ropeHwn 
paspyiiiaTbcn c BbifleneHneM Tenna n ra3a m 
oKasbiBaTb flononHHTeribHoe Ten/ioeoe n 
rasoxuMnnecKoe BOSAeiteTBue Ha 

o6pa6aTbiBaeMyio 30Hy nnacTa. B pesyribTare 
ropeHUfl npoSKM npowcxoAMT noBTopnoe 
B03flePlcTBMe Ha nxiacT rasoo6pa3Hbix 

9blC0K0HarpeTblX M XHMHMSCKH aKTHBHblX 

npoflyicroB ropeHnn. nocne cropaHwa npoBxM 
npowcxoAMT pa3repMeTH3aqnfl BepxHefi 
MMnno3HOHHO« Karwiepbi (1). B pe3yjibraTe 
onepeflHoro, BTOporo n/iApaB/iHHecKoro yAapa 
nponcxoAUT mnbuePnuee paocpbiTue TpemMH 
nnacTa. Ha sanmomiTejibHoH ciaAnn 
CKBaiKWHHaq >KMAKOCTb BMecTe c cpjiioMAaMW 
ycTpeMnneTCfl B Kaiwepy, rAe c noMombio 
noBWibHoro npncnoco6/ieHnn 3aAep>KHBaeTca m 
AOcraBJineTcn Ha ycTbe cKBajKUHbi, 

flna peryjiMpoBaHMfi yiMnnosHOHHoro 

3Cfn$eKTa BepXHBfl M HHJKHHfl HMnn03H0HHbie 

xaMepbi MMeior pasniwHbie pa3Mepbi. BepxHflfl 
HMnnosHOHHan KaMepa HNieeT Conbujwfi 
AnaMeTp m MeHbiiiyio flnnHy, MeM hhjkhah. 
CooTHoiueHMe AnanieTpoB in atwh BepXHefl m 

HMKH6R MMnnOSMOHHbK K3Mep HaXOflMTCJl B 

npeflenax: D Bepx /D MW)m , = 1,1 - 1,43; 
L^/Lh^h. = 0,95 - 0.3. BepxHfia 
MMfinosnoHHaFi KaMepa, HMea GojibWHPi 
AMaMeTp, nepeKpbmaeT 3HaHMTe/ibHyio 4acrb 

CeMeHMfl CKB3>KMHbl, npenflTCTByeT OTTOKy 

ra30o6pa3Hbix npoAyKroB, o6pa3yK>mnxcfi npw 
pa6oTe Tepiviora3oreHepaTopa h cropaHwn 
npo6KH, it yBentiHHBaeT TeM caMbiM 
BOSAeitaTBwe Ha 11311. MeHbwaa AnwHa BepxHeR 
MMfinosHOHHoH KaMepbi no3BonaeT co3AaTb 
6onbwnfi nepenaA AaBneHun. OAHara Manaa 

flTIHHa MMfl/103MOHHOR XaMepbi CHH>KaeT BpeMfl 

B03AeRcTBHfl nepenaAa p,asneHvm Ha 
npn3aRSoHyio 30Hy nnacTa, a yBenn^eHiie 
AftMHbi ywieHbLuaeT nepenaA AaB/ieHna. 
yBennHHTb nepenaA AaB/ieHwa no3Bo/iaeT 
yBeriMMeHHe AMaMeTpa MMnnoswoHHoPi KaMepbi. 
ConeTaHHe MeHbwero A^aMeTpa m 6ojibweB 
AHMHbi b HWKHeR MMnno3MOHHO^ KaMepe 
no3BonaeT noBbiiuaTb BpeMfl B03AetteTBna 
nepenaAa AaBJieHkia m nonyMarb AOcraKWHO 
6o/ibiiJoia nepenaA AaBneHua. TaKHM o6pa30M, 
BepxHflfl HMnnosMOHHan KaMepa no3BOJiaeT 
cosflaTb 6o/ibLUMM nepenaA AaeneHHa, a HH>KHaa 
wwnno3noHHaa KaMepa no3BO^aeT ysejiMMHTb 

BpeMfl B03AeC^CTBMfl. 

ycTpoHcTBo MOKeT MCnOnb30BaTbCH 

MHoroKpaTHO npn cooTBeTCTByiomeR 3aMeHe 
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nepcpopaTopa (5), TepMora3oreHepaTopa {f) h 
npo6KH (4). 

npenMyiiiecTBaMM flaHHoro ycTpo^CTBa 
aBnaioTca: 

coBMeii|eHMe m ocymecTB/teHMe 
HecKoribKHX bhaob o6pa6oTKH rt3n B OflHy 
onepaiiMio (sa oahh cnycK ycrpoPicTBa b 
CKBajKMHy); 

noBbiweHMe HaAeHCHOCTH 
pa3repMeTM3aLmnM MMnnosMOHHOM Ka«epu 
pasAenbHod or 3apaAa cropatomefi npo6Kw; 

- CTaAHRHaa KOMnneKCHaa o6pa6oTKa 
CKBax<nHbi sa cneT BCKpbirna HOSbix KaHanoB c 
noMoujbK) nepcpopaTopa, 
TepMora30XMMMMecKoro BQ3Ae«cTBna w 
yflapHO-flenpeccnoHHoro acptpeKTa; 

- HaiiHHue noBunbHoro npncnoco6neHMfl, 
oSecneMMBaionero yAep^aHMe BHyTpH 

HMnJ103MOHHOH KaMepbi 

napacpMHO-acsc^anbTeHOBbix oTJio^eHMfi, xycKOB 
ropHofi nopoAbi n nocTopoHHMX npeAMeTOB; 

- Ha^HHne AeMncpepa no3Bonfl6T yMeHbiunTb 
oceByto Harpy3Ky Ha Bee ycTpoCicTBO, 
npeflOTepaman TeM caMbiM M3rn6 Tpyg^aTbix 
sneMeHTOB KaMepbi, m yMeHbiuaeT BepoaTHocTb 
aBapHMKbix cMTyaunH; 

aBTOHOMHoe pacKpbirne BTopoK 
nMnjio3HOHHofl KaMepbi, no3Bonniomee 
npeAOTBpaTMTb 3acacbiBaHne npoAyKTOB 
AeTOHai^nw m cx>3AasaTb 6ojiee mySoKnR 

HMnil03HOHHblH 3(pCpeKT. 

OopMyna n3o6peieHMa: 

ycTpofiCTBO A^a o5pa6oTKM npn3a6o^Hod 
30Hbi nnacTa HecpTaHbix ckb3>kmh, coAepxamee 
BepxHioio Tpy6<naTyio MMnno3HOHHyio KaMepy co 

CTpaB/lMBaKimUMH OTBepCTHaMM, 

reocpMStmecKyra ronoBKy, pacno/io>KeHHyio b 
BepxHefi nacTM KaMepbi, npoCicy, 
pacnonoKeHHyro b HHJKHefl 4acTn KaMepbi, w 
KyMyxiaTHBHbiW nepcpopaTop, oTJiMMaioiAeeca 
TeM, 4to oho CHaoxeHo HVDKHeR TpySnaTOfl 
HMnjio3HOHHOH KaMepoM, 
TapMoraaoreHepaTopoM, noBmibHbiMM 
npncnoco6neHHflMM, pacno^ojKeHHbiMM Me>KAy 
BepxHeR Tpy6Harai^ MMnnosMOHHoR KaMepoK m 
npofiKOfl h Me>KAy HVDKHefl TpySnaTofi 

MMnn03MOHHOM K3MepOM H 

TepMora3oreHeparapoM, tmSkhm coeAHHeHHeM 

M6>KAy np06K0R M KyMyjlflTHBHblM 

nepcpopaTopoM n/nnn KyMy/iaTHBHbiM 
nepcpopaTopoM m hmjkhb^ Tpy6naTo^ 

HMn/103HOHHOfl KaMepOtl, BbinOJlHeHHblM B BMAe 

AeMncpepa, nptmeM npoo"Ka Bbino/iHeHa us 
MaTepnana, cnocoSHoro npn ropeHun 
pa3pyiuaTbca c BbiAenenneM Tenna n ra3a h 
0Ka3biBaTb TennoBoe h ra3oxnMH4ecKoe 
B03fleWcTBne Ha o6pa6aTbiBaeMyio 3owy nnacTa, 
a cooTHoiueHMfl AnaMerpOB BepxHeR m HM>KHeR 
TpySnaTbix MMnnosMOHHbix KaMep (fl Be px, 

fl HmH ) M HX flnHHbl (L Bepx , Lhi«kk) HaXOASTCS B 

npeAenax: 

fl B6p x/flH™<H= 1,1 • 1,43, 
L Bepx /L HH)l< H = 0,95 - 0,3. 
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